IN THE CLAIMS 

The following is a complete listing of the claims, and replaces all earlier versions and 
listings. 

1 . (currently amended) A printed circuit board element^ (1) including comprising : 
at least one optical waveguide (6) provided in an optical layer; (3) and 

at least one optoelectronic component (4, 5; 4', 5') in optical connection with the optical 
waveguide {€), 

wherein the optical layer is a single layer of a photoreactive material capable of two 
photon absorption processing. 

wherein characterized in that the optoelectronic component (4, 5; 4', 5') is embedded in 
the optical layer (3), and 

wherein that the optical waveguide^ (6) which is structured by irradiation and a two photo 
absorption process, and which adjoins the optoelectronic component (4, 5, 4', 5'), is present 
within and that the optical waveguide layer is structured hy faradiatten within the optical layer 

2. (currently amended) The printed circuit board element according to claim 1 , 
characterized in that wherein the optoelectronic component (4, 5; 4', 5') with on one side 
borders [[upon]] a substrate {2) carrying the optical layer (3), m a cladding layer (3'; 21) 
applied thereon, respectively . 

3 . (currently amended) The printed circuit board element according to claim 1 , 
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ch arac terize d in that wherein the optoelectronic component (4, 5; 4', 5') is on all sides 
embedded in the optical layer (3, 3') formed; iui in st ance, by two plies . 

4. (currently amended) The printed circuit board element according to claim 3 , 
c h aracte rize d in that wherein the optical layer (3^) is icalizcd as a flexible layer. 

5. (currently amended) The printed circuit board element according to claim 1 , 
dic Ud LtuiAc d in that wherein at least two optoelectronic components (4, 5; 4', 5') connected 
with each other via the optical waveguide {€) are embedded in the optical layer 

6. (currently amended) The printed circuit board element according to claim 1 , 
duiaauu c d in that wherein there? at least one[[,]] optoelectronic comptmetrtfs) component 
borders [[upon]] a heat-dissipation layer (21') by on one side. 

7. (currently amended) The printed circuit board element according to claim 6, 
c harac te rized in that wherein the heat dissipation layer (2+) is formed by a patterned inner 



8. (currently amended) The printed circuit board element according to claim 1 , 
d i didU ukc d in that wherein the optoelectronic component (5) is combined with an 
associated electronic component f>4) to form an embedded component unit (5+4). 

9. (currently amended) The printed circuit board element according to claim 8, 



ply. 
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di did ita iz c d in that wherein the embedded unit (5*4) is an optoelectronic chip. 

1 0. (currently amended) The printed circuit board element according to claim 1 , 
c h arac te rized in that wherein the optoelectronic component t}%-5) borders upon an electrically 
conductive distribution layer 

1 1 . (currently amended) The printed circuit board element according to claim 1 0, 
c h ara cte rized in that wherein the distribution layer {2¥j is connected with at least one 
external electrical contact. 

12. (currently amended) The printed circuit board element according to claim 1 1 , 
didid Ll aU c d in that wherein the distribution layer f2-P) is connected with the at least one 
external electrical contact through a via (22) provided in the a substrate fF) that carries the 
distribution laver and the optical layer . 

1 3 . (currently amended) The printed circuit board element according to claim 1 , 
charac te rized in that wherein a printed circuit board layer {9fF) having at least one of a 
patterned, conductive inner ply (21, 21') and/or and an outer ply (9^ is applied on at least 
one side of the elec Li icall> insulating optical layer (3) which is an electrically insulating layer. 

1 4. (currently amended) The printed circuit board element according to claim 1 , 
c h arac terize d in that wherein the optoelectronic component (4, 5), or optionally the unit 
f5t% is contacted through vias fW) provided in the optical layer (3) as well as, optionally, in 
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a printed circuit board layer {fp> applied on the same. 

15. (currently amended) The printed circuit board element according to claim 14, 
c h arac terize d in that wherein an electronic component (13, 14) connected with the 
optoelectronic component fj4r5) is mounted to the printed circuit board layer 

1 6. (currently amended) The printed circuit board element according to claim 1 [[,]] 
farther comprising at least one o f characterized in that the optoelectronic component (4', 5') is 
as a component produced in situ by a thin-film technique, characterized m that the 
o p toe lectronic c o mpon e nt is a VCSEL component (34) to which [he optical wav e guid e 
adjoins, e.g. wiLh an are-shaped tr ansition (33'), charactered in that the optoelectronic 
component (6) is widened in a funnel-s h aped mann c i on its e nd (34) adjacent the 
opl oe l eet ionie component (4), characterized in thai the op t i c al waveguide (6) al least partially 
en c los e s the optoclccUonic component (4) on its end (37; 39) adjac e nt the o ptoelectronic 
c omponent (4), oi characterized in that the optical waveguide (G) is provid e d with a photonic 
light-diffrac i ivc crystal structure (38) on its e nd adjac e nt the optoel ect ronic component (4) . 

17. (canceled) 

18. (canceled) 

19. (canceled) 
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20. (canceled) 



2 1 . (currently amended) [[The]] A method for producing a printed circuit board element 
(1) according to dahn 1 ; characterized in that comprisi n g the steps of: 

mounting at least one optoelectronic component (4, 5; 4', 5') is mounted to a substrate; 
and (2), that 

subsequently applying to the substrate an optical layer,, (3) comprised of an optical 
material changing its refractive index under photon irradiation, is subsequently applied to the 
substrat e while embedding the optoelectronic component (4, 5; 4', 5') in the optical layer (3), 
and [[that,]] thereafter[[;]] producing ra an optical waveguide structure (6) adjoining the 
optoelectronic component (4, 5; 4', 5') is produced within [[in]] the optical layer (3) by photon 
irradiation , said optical waveguide structure being sur rounded bv the remaining optical layer. 

22 . (currently amended) The method according to claim 2 1 , characterized in that 
wherein at least two optoelectronic components (4, 5; 4', 5') are mounted to the substrate (2) 
and embedded in the optical layer (3) and thereafter are connected with each another by the 
optical waveguide f6) directly adjoining the same. 

23 . (currently amended) The method according to claim 2 1 , a t least one ofeha r aeterized 
in that, wherein after the production of the optical waveguide structure <$fin within the 
optical layer (3), a printed circuit board layer {fffFj including [[a]] at least one of a 
conductive inner ply (21, 21') and/or and an outer ply (9r^ is applied to at least one side of 
said optical layer (3), characteriz e d in that the irmei ply (21, 21') is pat te rned b e fo r e applying 



6 



t he printed eir e trit board Uyu to the optical layer, 01 characterized in that the outer ply (9, 9') 
is patterned aft e i the application of the piiulcd ciicuit boaid layer to Ll ic optical layer . 

24. (canceled) 

25. (canceled) 

26. (currently amended) The method according to claim 23, chaiactciizcd in that 
wherein vias (22) are provided in the optical layer (3), optionally also and in the printed 
circuit board layer (7, 7') , in coordination with the respective optoelectronic component (4r5t 
4V5- 1 ) and that electrically conductive connections to the optoelectronic component are 
established through said vias. 

27. (currently amended) The method according to claim 26, c haia c tciizcd in that 
wherein at least one electronic component (13, 14) , which is conductively connected with the 
optoelectronic component (4r5), is mounted to the printed circuit board layer (7) and/or the 
substrate. 

28. (currently amended) The method according to claim 2 1 , at least one of characterized 
i n that wherein an optoelectronic component (5) which is combined to a combined 
optoelectronic-electronic unit with an associated electronic component fT4) is mounted to the 
substrate and embedded in the optical laye i, oi c haiac tci izcd in that the sub strate (3) is 
pr o vided wi t h at least one cladding layu (3', 21) bcfoic applying the o p t oelectronic 
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component (4, 5) thereto . 

29. (canceled) 

30. (currently amended) The method according to claim [[29]] 44, a* least one of 
ch arac terize d in that wherein a cladding the cover layer-^ is comprised of optical material 
and is applied to the substrate (3), characterized in that an efeetrieaHy condu ctive cladding 
l a y e r (21') is applied to the substrate as a distribution lay e r, said dis li ibution layer being 
subsequently patterned, if requi r ed . 

31. (canceled) 

32. (currently amended) The method according to claim 310, at least one of 
ch aiac lci u c d in that wherein electrical connections for the optoelectronic component (4^9} 
are established throughout the distribution layer , oi chaia c l c iu c d in that Hit dis li ibution layer 
is configured as a hcal-dissipation layer . 

33. (canceled) 

34. (currently amended) The method according to claim 2 1 , a L least one ofx haraeterized 
rrrthat wherein the optoelectronic component {4r*) is produced in situ on the substrate (3) by 
a thin-film technique , charac ter ized in thai die optical waveguide structure (6) i± produced 
with a funnel-shap e d widening (37) on its end adjacent the o pt oeiectro r iie component (4), 
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characterized m tliat the optical waveguide structuic (6) is produc e d with an aid region (37; 
39) at least partially enclosing the optoelectronic component (4), or characterized in that the 
optical waveguide structur e (6) is produc e d with a photonic light-diffraetive c ryst al structure 
(38) on its cud adjacent the optoele cL iunie component (4) . 

35. (canceled) 

36. (canceled) 

37. (canceled) 

38. (new) The printed circuit board element according to claim 1 , wherein the 
optoelectronic component is a VCSEL component to which the optical waveguide adjoins 
with an arc-shaped transition. 

39. (new) The printed circuit board element according to claim 1, wherein the optical 
waveguide is widened in a funnel-shaped manner on its end adjacent the optoelectronic 
component. 

40. (new) The printed circuit board element according to claim 1 , wherein the optical 
waveguide at least partially encloses the optoelectronic component on its end adjacent the 
optoelectronic component. 
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4 1 . (new) The printed circuit board element according to claim 1 , wherein the optical 
waveguide is provided with a photonic light-diffractive crystal structure on its end adjacent 
the optoelectronic component. 

42. (new) The method according to claim 23, wherein the inner ply is patterned before 
applying the printed circuit board layer to the optical layer. 

43. (new) The method according to claim 23, wherein the outer ply is patterned after the 
application of the printed circuit board layer to the optical layer. 

44. (new) The method according to claim 21, wherein the substrate is provided with at 
least one cover layer before applying the optoelectronic component thereto. 

45. (new) The method according to claim 29, wherein an electrically conductive cover 
layer is applied to the substrate as a distribution layer, said distribution layer being 
subsequently patterned, if required. 

46. (new) The method according to claim 3 1 , wherein the distribution layer is configured 
as a heat-dissipation layer. 

47. (new) The method according to claim 21 , wherein the optical waveguide structure is 
produced with a funnel-shaped widening on its end adjacent the optoelectronic component. 
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48. (new) The method according to claim 21 , wherein the optical waveguide structure is 
produced with an end region at least partially enclosing the optoelectronic component. 

49. (new) The method according to claim 21 , wherein the optical waveguide structure is 
produced with a photonic light-diffractive crystal structure on its end adjacent the 
optoelectronic component. 
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